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Fig. S1. Figure S1- A schematic diagram demonstrating the effect of different processes 
over the carbonate bulk isotope composition and the clumped isotope based temperature. 
Variations in the water composition at or near the Earth surface following evaporation or 
mixing with meteoric water will affect the δ18O of carbonate but not the clumped isotope 
composition and temperatures calculated from them. Solid-state reordering at elevated 
burial temperatures alters clumped isotope temperatures towards higher values, without 
changing the carbonate δ18O. Diagenetic alteration at elevated temperatures alters both 
bulk and clumped isotope compositions and can therefore drive the observed anti-
correlation between the two variables discussed in the manuscript. 
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Fig. S2. Digital Elevation model of the Colorado Plateau. The main-stem of the Colorado 
River is marked by a blue line. Sampling sites are marked yellow for locations where 
dolomite was collected directly from Paleozoic outcrops, and red for samples collected 
from boreholes cores. 
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Fig. S3. Histograms of sedimentation and dolomitization ages for dolomite samples from 
the western Colorado Plateau. Sedimentation ages are the time of deposition of sampled 
formations (i.e., stratigraphic ages). Dolomitization ages are calculated by assuming a 
simple thermal history in which deposition at 30°C 1-3 was followed by a linear increase 
of temperature at a rate of 4 °C Myr-1. This thermal history predicts peak burial 
temperatures at 100 Ma, of 140°C and 80°C for the base of the Cambrian and the top of 
the Permian surfaces, respectively, and is consistent with thermochronometric constraints 
on the peak burial conditions at the western Colorado Plateau 4,5. The formation 
temperature of each sample is then used to calculate the time-interval between deposition 
and dolomitization, and to approximate the absolute time of dolomitization. Importantly, 
the western Colorado Plateau was uplifted above sea-level at the Late Upper Cretaceous 
6,7, preventing later Cenozoic dolomitization of the Paleozoic section by interaction with 
seawater in this region. Calculated dolomitization ages extend from Early Paleozoic to 
the Late Upper Cretaceous, and demonstrates the wide range of dolomitization ages 
covered by our data set. 
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Table S1. Clumped and bulk isotope composition of Paleozoic dolomite samples from the 
Colorado Plateau, USA. Full data compilation is available in .xls format online (Dataset S2). 
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